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Zpusob \troby (R)-(-)-5-(2-aminopropyl)-2-methoxybenzensuIfonamidu 

Oblast techniky 

Vynalez se tfkk noveho postupu pnpravy (R)-(-)-5-(2-aminopropyl)-2- 
methoxybenzensulfonamidu vzorce I 

H2NO2S 

4 

I 

ktery je dulezitym meziproduktem pro vyrobu leciva (R)-(-)-5-[2-[2-(2- 
ethoxyfenoxy)ethylamino]propyl]-2-methoxybenzensulfonamidu s mezinarodmm 
nechranenym nazvem tamsulosin vzorce n 




Dosavadni stav technikv 

Latka II je znama jako selektivm blokator aic receptoru, coz umoznuje jeji pouziti pn lecbe 
problemu zadrzovani mo6i v souvislosti se zbytnglou prostatou, aniz by byl pfitom ovlivnen 
krevm tlak. Tato schopnost ji odlisuje od fady ostatmch blokatoru ai receptoru, ktere 
nepusobi selektivne, a tudiz vykazuji vedlejsi liSinky ve forme hypotense spojene s x&znfmi 
nepnjemn^i stavy pacienta (napfiklad EP 710 486). 

Smes (R) a (S) enantiomeru 5-[2-[2-(2-ethoxyfenoxy)ethylamino]propyl]-2- 
-methoxybenzensulfonamidu (dale racemicky tamsulosin) byla popsana v patentu EP 34 432. 
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Postup pripravy skupiny v patentu n&:okovan:^^ch derivatii sulfamoyl-fenylethylaminu 
spoCival V reduktivni aminaci (nebo aminaci a nasledujicf redukci) ketonu typu HI 



Skupina popsanych latek v patentu EP 34 432 byla charakteristicka schopnosti blokovat 
a adrenergni receptory, z cehoz vyplyvala moznost pouziti pro lecbu rady chorob, zejmena 
hypertenze, mestnaveho selham srdce nebo potizi spojenych s mocovym traktem. 

Pozdeji se ukazalo, ze vyse uvedena latka II, specialnS (R)-enantiomer, vykazuje selektivni 
licinek pfi lecbe problemu spojenych se zbytnelou prostatou, aniz by piisobil na krevnf tlak 
nebo srde5m cinnost. (Honda K, a Nakagawa C: Alpha -1- adrenoreceptor antagonist effect 
of optical isomers YM-12617 in rabbit lower urinary tract and prostate- J. Pharm Exp. Ther. 
239,512,(1986)). 

To vedlo ke snaze o efektivm syntezu opticky aktivni latky n. 

V rakouskem patentu AT 397960 je synteza (R)-tamsulosinu (II) resena reakci opticky 
aktivniho aminu vzorce I 




SO2NH2 



m 



HaNOzS^ 




I 



s bromovanym etherem vzorce IV 




IV 



Synteza se iikazala velmi v;^hodna, pokud byl vstupujici amin I pripraven postupem podle 
patentu EP 257785, respektive divismho EP 380144. 

Patenty popisuji cestu naznacenou v nasledujicim sch^matu: 




H2, Pd/C(10%), MeOH 

V 




I 
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Reakci' ketonu III s (R)-a-methylbenzylaminern v reduktivmm prostf edi za katalyzy PtOa 
vznikd opticky aktivni (R,R)-diastereoisomer V s vysokou optickou cistotou (okolo 92 %). 
Tento meziprodukt je dale pfekrystalovan k dosazem yysoke opticke cistoty a 
hydrogenolysou pfeveden na opticky aktivm (R)-hydrochlorid VL Ten je licinkem baze 
pf eveden na vlastni (R)-amin vzorce 1. 

Rqprodukcf tohoto postupu se vsak ukfealo, ze v:yte2ek R aminu I se pohybuje mezi 10 a2 15 
% a \n^sledn6ho tamsulosinu n dokonce pouze okolo 4 a2 5 % teorie. V:^6zek posledniho 
stupnS syntfey, to je pfiprava latky II z Idtky I, byl vyrazne zlepsen podle patentu CZ 291802. 
Probl6mem vgak zfiistdvd velmi nizk^ v^^ezek dfile2iteho meziproduktu I. 

Nynf se vSak byl prekvapive nalezen takov^postup, jmi2 Ize dosahnout vice nez 
dvojn6sobn6ho vj^SJku. 

Podstata vvnalezu 

Vychozi surovinou pro pripravu aminu vzorce I je methylbenzylketon (VII), ze ktereho se 
reduktivni aminaci ziska N-[(lR)-2-(4-methoxyfenyl)-l-methylethyl]-N-[(lR)-l- 
fenylethyl)]amin hydrochlorid vzorce VHI 



Hydrogenace probiha za normalnfho tlaku asi 12 hodin s pndavkem katalyzitoru v mno2stvf 
0,6 g/ 1 mol methylbenzylketonu, coz je asi 60 % spotreby podle patentu EP 257787. 
Vzhledem k tomu, ze naklady na katalyzator cini znafinou Cast surovinov^ch nSkladfi, jednd 
se o v^amnou lispom. Odpada take mnohon^obne 6i§tem v acetonu a smSsi voda - aceton, 
v6t§inou postacuje cistgni v acetonu opakovat 1 az 3x. Sm2eni n^iroka na optickou Cistotu 
z limitu 0,2 % na povolen^ obsah af 0,4 % R,S-enantiomeru nemd vliv na vysokou optickou 
eistotu konedn^ho produktu vzorce II. V:^ezky reakce jsou okolo 50 %. 




vm 
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Zavedenim ochranne skupiny A, kde A mfl2e acyl se 2 a2 8 uhliky jako napr. acetyl, 
propionyl, hexanoyl nebo benzoyl, reakci s bezvodou kyselinou, halogenidem nebo 
anhydridem pfislusnd kyseliny, se zfskd amid vzorce IX 




DC. 

Po N-acetylaci acetanhydridem se tak zfska N-[(lR)-2-(4-methoxyfenyl)-l-methylethyl]-N- 
[(lR)-l-fenylethyl]acetamid. Reakce probiha 4 az 6 hodin pfi teplote 60 az 70 °C ve 
vysok^ch vyte2cich okolo 100 %. 

Amid vzorce DC se pote chlorsulfonuje a vznikly sulfochlorid se pfevede na sulfonamid. 
Reakce s kyselinou chlorsulfonovou probiha vyhodnS v dichlormethanu za chlazeni na -30 az 
+30 °C a je v^hodne, kdyz se reakdni smes rozklada nalitim do smesi ledu a 25% vodneho 
roztoku amoniaku. Vznika tak rovnou N-{(lR)-2-[3-(aminosulfonyl)-4-methoxyfenyl]-l- 
methylethyl}-N-[(lR)-l-fenylethyl]acetamid vzorce X 



H2NO2S 




X 



Odpadd tak izolace jednoho meziproduktu a pou2iti dalsflio rozpouSt^dla (tetrahydrofijran) 
V syntdze. Reakce md pfekvapivS vysoke vyt62ky a2 96 %. 

Hydrogenaci na paladiu v kyseline octove s pfidavkem zf edene kyseliny chlorovodikove pfi 
teplotg 80 a2 85 °C a tlaku 2 MPa dochazi k odstepeni ethylbenzenu za vzniku N-{(lR)-2-[3- 
(aminosulfonyl)-4-methoxyfenyl]-l-methylethyl}acetamidu (XI). Pfi hydrogenaci byl pouzit 
vyrazne levnejsi a bezpecnejsi katalyzator - 3% Pd/C s 50% obsahem vody v mno2stvi 1/10 
hmotnosti vstupni latky vzorce X. Vytezky reakce se bli2i 100 %. 
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Refluxem v 5% vodnem roztoku HCl dojde k deacetylaci meziproduktu (XI), pridavkem 
uhlicitanu se vylouci (R)-(-)-5-(2-aminopropyl)-2-methoxybenzensulfonamid vzorce I, ktery 
se rekrystaluje z vody. V:^ezky reakce jsou po krystalizaci okolo 80 %. 

Pnkladv provedeni vvnalezu 

V experimentalni casti jsou vsechna 'H-NMR data mgfena na pHstroji BRUKER 250-DPX 
(250,13 a 62,9MHz), 6w ppm; Jv Hz). 

PHkladl 

PHprava N-f (lR)-2-(4-methoxyfenyl)-l-methylethyl]-N-[(lR)-l-feTiylethyl) Jaminu 
hydrochloridu VIII 

Do 21 banky se navazi 4-methoxybeiizylmethylketon (VH, 43,2 g), R(+)-methylbenzylainin 
(32,0 g), katalyzator PtOa (0,16 g) a pfidd se metanol (1000 ml). Hydrogenuje se do zastaveni 
reakce, cca 12 hod pri 60 °C. 

Po ukonceni reakce se odfiltruje katalyzator. Filtrdt se odpaK a k 21ut6mu oleji (69,47 g) se 
pf ida 300 ml etanolu, vznikne 21ut^ roztok. Za chlazeni na vodni l^ni se behem 30 min 
pfikape 50 ml HCl/EtOH; roztok postupne zcervena, ReakCni smSs se mlcM 1 h pfi 
laboratomf teplotS. Vyloucene krystaly se odsaji a promyji 50 ml etanolu. Vylou5en6 krystaly 
ziskan6 ve 2 podflech se refluxuji v 500 ml acetonu 1 h. Po ochlazeni se suspenze michd 2 h 
za chlazeni vodou, vylouCene krystaly se odsaji a promyji 50 ml acetonu. 

V:^ezek 48,18 g (59,9 %). Je tfeba analyzovat na GC chemickou a optickou cistotu a obsah 
R,S-diastereoisomeru musi pod 0,4 %. Pri vyssim obsahu se znovu opakuje cisteni 
V acetonu. 

'H NMR: 8 1.41(d, J=6,5, 3H, CH2CH(CH3) ); 1.95(d, J=6.8, 3H, PhCH(CH3) ); 2,81(dd, 
J=10,0, J=12,9, IH, CH2); 3,00(bm, IH, CH2CH(CH3) ); 3,37(dd, J=4,3, J=13,0, IH, CH2); 
3.76(s, 3H. CH3O); 4,37(bm, IH, PhCH(CH3) ); 6,78(m, 2H, CHa„>„); 6,93(m. 2H, CHa«„); 



7,45(m, 3H, CHan,m); 7,69(m, 2H, CHarom); 9,80(b. NH, HCl); 10,26(b, NH, HC1).(CD30D, 30 



PHklad 2 

P/'ipmva A^-/- (lR)-2-(4-methoxyfenyl)-l-methylethyl]-N-[(lR)-l.fenyh^^^ IX 

Do 11 baiUcy se nava2i meziprodukt VIII (48 g), pfilije se ethylacetat (450 ml) a do vznikl6 
suspenze se kape za mi'chani a mimeho chlazem vodou na lab.t. 10% hmot. vodn^ roztok 
NaOH (120 ml). Nerozpustene krystaly pomalu pfechazi do zluteho roztoku a reakcni smes se 
mlcM 0,5 h pfi lab.t. OddSli se organicka faze, vodna faze se vytfepe 1x100 ml ethylacetatu a 
spojene organickd podily se odpan. 

K odparku baze se prida acetanhydrid (200 ml) a pfi teplotg 60 a2 70 °C se mlcha 4 a^ 6 h pod 
zpetn^ chladicem s chlorkalciovym uzaverem. Kontrola TLC na pfitomnost v^chozi latky a 
po zreagov^ se reakfim' smgs odpari. K odparku se pomalu za michani a chlazem' vodou 
pfikapdvd nasyceny roztok hydrogenuhliditanu sodn6ho (100 ml). Reakcni smSs se 
vytfepe ethylacetatem (200 ml), oddeli se organicki f^e a vodnd vrstva se vytfepe 1x100 ml 
ethylacetatu. Spojene organicke podily se vytfepou 1x50 ml solanky a odpari se. VytSzek 53,1 
g(~100%). 

■h NMR: 5 l,27(d, J=6,2, 3H, CH2CH(CH3) ); l,59(d, J=7.0, 3H, PhCH(CH3) ); l,82(b, IH, 
CH2); 2,28(s, 3H, COCH3); 2,31(bm, IH, CH2); 3,13(bm. IH, CH2CH(CH3) ); 3,72(s, 3H, 
CH3O); 5,08(m, IH, PhCH(CH3) ); 6,42(m, 2H, CHa„,„); 6,63(m, 2H. CHarom); 7,38(m, 5H, 

CHarom).(CDCl3, 30 °C) 

Piriklad 3 

PripravaN-{(lR)-2-[3-(aminosulfonyl)-4-methoxyfenyl]-l-methyleth^^ 
fenylethyljacetamidu X. 

K odparku meziproduktu IX (25,39 g) se pfidd dichlormetan (50 ml), rozmicha se a vychladi 
na teplotu -5 az -10 °C. Za chlazeni se pfikape pomalu chlorsulfonova kyselina (55 ml), tak 
aby teplota reakSni smesi maximdhig vystoupila na +5 °C. Pfidavano 45 min a pak se reakcni 
smes micha 1 h pfi teplote 0 a2 10 °C. Reakcni smes se pomalu nalije za michani a chlazeni 
do vychlazen6 smesi 25% vodneho roztoku amoniaku (210 ml) a ledu (210 g). Po ukondeni 
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rozkladu se prida ethylacetat (420 ml), reakcnf smSs se mfchd 5 min, az dojde k rozpustgm 
vyloucenych krystalu a nechd se stat pfi lab.t. minimdlnS 8 h. Po doreagovani se oddSH 
organicky podil, vodnd vrstva se protfepe 1x210 ml ethylacetatu. Spojene organicke podily se 
odpafi. V^^ezek 28,82 g (90,6 %). 

NMR: 5 l,26(d, J=6,5, 3H, CH2CH(CH3) ); l,58(d, 1=6,9, 3H, PhCH(CH3) ); l,80(b, IH, 
CH2); 2,30(s, 3H, COCH3); 2,32(bm, IH, CH2); 3,13(bm, IH, CH2CH(CH3) ); 3,93(s, 3H, 
CH3O); 5,ll(bm, IH, PhCH(CH3) ); 6,77(m, 2H, CBUm); 7,02(bs, IH, CHarom); 7,37(m, 5H, 

CHan,m).(CDCl3, 30 °C) 

PHklad 4 

PHpravaN-{(lR)-2-[3-(aminosulfonyl)-4-methoxyfenyl]-l-methylethyl}ace^^ 

Meziprodukt X (3 g) se rozpusti v kyseling octov6 (160 ml), pfidd se zfedSnd HCl 1:1 (10 ml) 
a 3% Pd/C s 50% obsahem vody (0,3 g). Hydrogenace probflid 10 a2 15 hodin pfi teplotS 80 
az 85 °C a tlaku 2 MPa. Po ukoncem hydrogenace se roztok se zfiltruje a odpari. Vytezek 
2,55 g (-100%) 

'H NMR: 5 l,10(d, J=6,6, 3H, CH(CH3) ); l,87(s, 3H, COCH3); 2,71(d, J=6,9, 2H, CH2); 
3,30(b, NH2); 3,95(s, 3H, CH3O); 4,05(m, IH, CH(CH3) ); 7,1 l(d, J=8.5, CHUm); 7,40(dd, 
J=8,6, J=2.4, IH, CSarom); 7,68(d, J=2.2, IH, CHa«m); 7,96(bd, NH). (CD3OD, 30 °C ) . 

Pfildad 5 

Pnprava (R)-(-)-5-(2-aminopropyl)-2-methoxybenzensulfonamidu I 

Meziprodukt VH (10,5 g) se van v 5% HCl (250 ml) pod zpetnym chladicem 16 az 18 h. 
Prflbeh reakce se kontroluje TLC na pntorrmost vychozi latky. Po doreagovani se reakcni 
smes zahusti asi na 1/3 objemu, pak se pomalu pfikape za michkcA nasycen^ roztok uhliditanu 
sodneho (50 ml). Po pfidani se kontroluje pH-lO a reakce se micha 0,5 h, pak se necha 
krystalovat pfi teplote 0 °C. Vyloucene krystaly se odsaji a filtrat se zahusti na V2 objemu a 
necha se krystalovat pfi teplote 0 °C. Oba dva podily (4 g + 8 g) bilych az nahnedl>'ch 
krystalfi se spojl a pfekrystaluji z vody. Vytezek 7,52 g (80 %). 

^HNMR: 8 0,99(d, J=6,2, 3H,CH3); 2,54(dd, J=13,6 J=6,8, IH, CH2); 2,59 (dd, J=13,6; J= 
6,7; IH, CH2); 3,00(sex, J=6,4; IH, CH); 3,53(bs, NH2); 3,92(s, 3H, CH3O); 7,16(d, J=8,4; 



'1 J » » > » 

f J 1 > » 

J » > 

3 » » » '» 



« « > 1 

1 '3 » 

» ) 1 > ) 



1 ) I 
» > 



9 



IH, CHarom); 7,41(dd, J=8,4; J= 2,2; IH, CHarom); 7,59(d. J=2,2; IH, CHarom). (CD3SOCD3, 30 
°C) 



Pfiklad 6 - srovnavacf 

Postup \^roby tamsulosinu (II) podle znam^ho stavu techniky ve srovn^nf s postupem se 
zahrnutj^mi kroky podle vynilezu 



1. Postup podle zndm^ho stavu techniky 

1.1. Chlorsulfonace ve 2 stupnich podle US 4,731,478 (1988) 

CIO2S H2NO2S, 




Vn v^t62ek40% v5^ezek74% m 



v;^te2ek celkein30% 



1 .2. Hydrogenace na platinS podle BP 0 257 787 (1987) 




in vytezek 53% V 

Katalyzator se pouziva v nmo2stvi 1 g/1 mol ketonu, hydrogenace probflia v mefhanolu za 
nonndlniho tlaku 20 hodin. Pro vyCistSm na pozadovanou optickou eistotu (pod 0,2 %) se 
Idtka 4x cisti v acetonu a 3x ve smSsi voda a aceton. 



1.3. Hydrogenace na paladiu podle EP 0 257 787 




Pd/C, H2,MeOH 



H2NO2S, 




*HC1 



■NH, 



v:J^tezek 95% 



VI 
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Hydrogenace v metiianolu za normalniho tlaku, katalyzdtorem je 10% paladium na uhK 
V mnozstvi 10% vahy vstupni suroviny, doba reakce neni uvedena. 

1.4. Pfevedeni na bazi 



H2NO2S, 




VI 



>--NH2 *HC1 



H2NO2S 



\fteiek 82% 



)— NH, 



1.5. Tamsulosin 



H2NO2S, 




Br- 




H2NO2S, 




■NH 




*HC1 



I IV vytS2ek37,4% H 

Reflux V etanolu 16 hodin, pouzit dvojnasobek aminu, cistenf chromatograficky, v;^ezek je 
uveden na surovou bazi, vytezek hydrochloridu neni uveden. 



2. Nova synteza podle vynalezu 
2. 1 .Hydrogenace na plating 




Pt02/H2/metanol 



HCI/etanol 




Vn v^te2ek55% VIH 

Do autoklavu se pfedlozi 23, Ig (0,141 mol) 4-methoxybenzylmethylketonu VII, R(+)- 
methylbenzylamin 17,2g (0,142 mol), katalyzator Pt02 (0,05 g) a pfida se metanol (450 ml). 
Hydrogenuje se 12 hodin za nomialniho tlaku pri teplote 60 az 62 Po zpracovani reakCni 
smesi s ethanolick;^ roztokem HCl se ziska meziprodukt VIII, kter^ se cisti povaf eium 
V acetonu. Vytezek 24,62 g (57 %). 
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Hydrogenace probiha za normalniho tlaku asi 12 h, katalyzator se pouglvd v nmo2stvi 0,6 g/ 1 
mol ketonu. Cistenf v acetonu se opakuje 1 a2 3x na po2adovanou optickou cistotu, jejiz limit 
byl stanoven na obsah maximalne 0,4 % nezadouciho diastereoisomeru. 



2.2.Pnprava acetylderivatu 




»HCI 



NH 



NaOH 

► 

(CH3CO)20 




Vm v^^tgXek 100% 

Meziprodukt VH 6377 g (20,85 mol) se pfevede na bdzi 10% vodn^ roztokem NaOH (15,9 
1), vytrepe se do ethylacetdtu, odpafi se rozpouStSdlo a odparek se zahf iva v acetanhydridu 
(26,57 1) pfi teplote 65 az 70 °C po dobu 6 hodin. Po odpareni bylo ziskano 6693 g (~ 100 %) 
meziprodiiktu IX. 



2.3. Chlorsulfonace 




DC 



HSO3CI/CH2CI2 
NH3/H2O 

vytezek 96% 




X 



Odparek DC z pfedchoziho stupnS 6690 g (-20,85 mol) se rozmicha v dichlormethanu (13,17 
1) a pfi teplote -5 a2 +2 °C se prikape chlorsulfonova kyselina (13,75 1). Po 1 hoding se 
reakcni smgs rozlozi ve smesi led (65,5 kg) a 25% vodn^ roztok amoniaku (65,5 1). Produkt X 
se vytrepe do ethylacetatu a po odpareni je vytezek 8068 g (96,2 %) intermediatu X. 

U chlorsulfonace se vyhodne neizoluje vznikajici sulfochlorid, rovnou se pfevadi na 
sulfonamid X rozkladem reakcni smesi ve vodnem roztoku amoniaku. Pfi tomto zpusobu 
provedeni reakce odpada tetrahydrofuran jako dalsi rozpoustedlo v synteze. Vytezek je 
neobvykle vysoky pro tento typ reakci. 
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2.4. Hydrogenace na paladiu 




H2NO2S 



Pd/C/Hz ^ 




NH 



CH3COOH/HCI 

X v^tS£ek 100% XI 

V autokldvu se hydrogenuje 24,62 g (0,063 mol) intermedidtu X s katalyzatorem 3% Pd/C 
s 50% obsahem vody (2,5 g) v kyselinS octove (160 ml) s pfidavkem zfedSne kyseliny 
chlorovodikov6(l:l; 19 ml) pK teplotS 80 a2 85°C atlaku2MPapo dobu 12hodin. Po 
zpracov&if reakCni smSsi je v^S2ek 22,13 g (-100 %) meziproduktu XI. 

Hydrogenace probiha pfi teplotS 80 a2 85°C a tlaku 2 MPa 15 hodin v kyseline octove 
s pfidavkem zfedene kyseliny chlorovodikove. Katalyzatorem v mnozstvi 1/10 hmotnosti 
vstupni suroviny X je 3% Pd/C s 50% obsahem vody, kteryje vyrazne levnejsi a bezpecnej§i 
nez 10% Pd/C, ktere velmi snadno hori. VytSzkyjsouprakticky 100%. 



2.5. Deacetylace (podle US 4,731,478, 1988) 




XI vji:e2ek80% I 

Meziprodukt XI (28,2 g; 0,063 mol) se refluxuje 18 hodin v 5% vodne HCl (660 ml), po 
zahuStSni se pfidavkem nasyceneho roztoku iihlicitanu draselneho (140 ml) vylouci produkt I 
ve 2 podilech (10,4 g + 37,3 g). Po prekrystalovani z vody byl vytezek 17,1 g (80 %). 
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2.6. Tamsulosin 



H2NO2S 





H2NO2S 



NH2 



+ 



DMF/NaaCOg 




r 



v5^tezek 50% 



II 



K 208 g (0,85 mol) intermediatu I se pfida 220 g (0,88 mol) meziproduktu IV a 84 g (0,79 
mol) uhlicitanu sodneho a N,N-dimethylformamid (1500 ml). Reakcni smes se micha 5 hodin 
pri teplote 70 "^C. K reakcni smesi se pfida voda a produkt II se vytrepe do ethylacetdtu. 
Odparek se rozmicha v etanolu a po odsati je vytezek 173,9 g (50 %) surove baze 11. 
Postup podle CZ 291802. V;^ezek je pro srovnSm tak6 preveden na surovou bdzi. Reakce 
probiha 5 h pfi teplote 60 az 70 ""C a produkt se neSisti nSrocnou sloupcovou chromatografii. 

3. Zaver 

Pfi porovnani celkovych vytezkii se vychazi z 4-methoxyfenylacetonu VII, i kdyz v EP 
257787 je popsana pnprava az z meziproduktu III. 

A/ vytezek (R)-(-)-5-(2-aminopropyl)-2-methoxybenzensulfonamidu I bez zaverecne 
kondenzace na tamsulosin II, tj. reakce LI. az L4., je 12,38 % a u naseho postupu - reakce 
2.1. az 2.5, - je 38,40 %, tedy trojnasobnS vys§i v^ezek. 



B/ Pokud budeme srovnavat i poslediu stupen na surovou bdzi, pak je celkov;^ vytezek 
syntezy tamsulosinu podle patentu EP 257787 4,63 % proti nasim 19,20 %, coz je ctyfikrat 
lepsi vyteznost. 
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PATENT0V6 NAROKY 



1. Zpilsob vyroby (R)-(-)-5-(2-aminopropyl)-2-methoxybenzensulfonamidu vzorce I 



H2NO2S, 




vyznaeujicf se ti'm, fe 

a. se na N-[(lR)-2-(4-me&oxyfenyl)-l-methylethyl]-N-[(lR)-l-fenylethyl)]amin 



vzorce Vin 




vin 



zavede ochranna skupina za vzniku amidu vzorce IX 




DC, 



kde A mMe b^^ acyl se 2 az 8 uhUky, 



>. naee2 se amid vzorce IX chlorsulfonuje a vznikl:^ sulfochlorid se pfevede 
sulfonamid vzorce X 
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X 



kde A ma vyse uvedeny vyznam, 

c. a sulfonamid vzorce X se hydrogenuje za vzniku slouceniny vzorce I. 

2. Zpusobpodlenaroku 1, vyznacujici se tim, ze se jako ochrannaskupina A 
pouzije acyl, s vyhodou acetyl. 

3.. Zpusobpodlen^oku 2, vyznacujici se tim, ze se jako acetylaSnl cinidlo 
pouzije acetanhydrid pri teplote 50 az 100 °C. 

4. Zpusob podle naroku l,vyzna6ujici se tim, ze sepo chlorsulfonaci vznikl]^ 
sulfochlorid neisoluje a pfimo se pfevddi amoniakem na sulfonamid. 

5. Zpusob podle naroku 4, vyznacujici se tim, ze chlorsulfonace probiha 
V methylenchloridu pn teplote -30 az +30 °C. 

6. Zpusob podle naroku 1, vyznacujici se tim, ze se hydro genace provadi za 
katalyzy paladia. 

7. Zpflsob podle naroku 6, vyznacuj ici se tim, ze se jako katalyzdtor pou2ije 
3% Pd/C s 50% obsahem vody pfi tlaku 1 az 5 MPa a teplote 50 az 100 °C. 

8. ZpiSsob vyroby (R)-(-)-5-[2-[2-(2-ethoxyfenoxy)ethylamino]propyl]-2- 
methoxybenzensulfonamidu vzorce II 

H2NO2S /=\ 
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n 

vyznadujici se tim, ze se pro syntezu pouzij e meziprodukt vzorce I vyroben;^ 
podle kterehokoliv z pf edchozich nSrokfi. 

9. Zpusobpodlenaroku 8, vyznaCujici se tim, ze se meziprodukt vzorce I 
nech& reagovat s Idtkou vzorce IV 




IV 



10. Sulfonamid vzorce X 



H2N02S^ 



X 

kde A ma vyznam uvedeny v naroku 1 . 

11. Sulfonamid podle naroku 10, kde A je acetyl. 
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Anotace 

Nazev vynalezu: Zpusob vvrobv (RVf-V5-(2-aminopropvlV2--methoxvbenzensulfonamidu 

Zpusob vyroby (R)-(")-5-(2-aminopropyl)-2-methoxybenzensulfonamidu vzorce I a jeho 
pouziti pro vfrohn tamsulosinu. NaN-[(lR)-2-(4-methoxyfenyl)-l-methylethyl]-N-[(lR)-l- 
fenylethyl)]amin se zavede ochranna skupina a vznikl]^ amid vzorce IX se chlorsulfonuje a 
vznikly sulfochlorid se prevede na sulfonamid vzorce X, z nShoz se hydrogenaci ziska 
sloucenina vzorce I. 
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A method of preparation pf (R)-(-)-5-(2-aminopropyl)-2"methoxybenzenesulfonamide 

Technical Field 

The invention concerns an improved method of preparation of (R)-(-)-5-(2-aminopropyl)-2- 
methoxybenzenesulfonamide of formula I 



which is an important intermediate product for the preparation of medical product (R)-(-)-5- 
[2-[2-(2-ethoxyphenoxy)ethylamino]propyl]-2-methoxybenzenesulfonamide laiown under the 
international non-proprietary name tamsulosin of formula II 



Background Art 

Substance n is known as a selective blocker of aic receptors, which allows for its use for 
treating problems with retention of urine in connection with hyperplasic prostate without 
mfluencing blood pressure. This property differentiates the substance from a nxmiber of other 
blockers of ai - receptors that do not act selectively and, therefore, exhibit side effects in the 
form of hypotension connected with various unpleasant conditions of the patient (for example 
EP 710 486). 



H2NO2S, 




I 




n 



A mixture of the (R) and (S) enantiomers of 5-[2-[2-(2-ethoxyphenoxy)ethylamino]propyl]-2- 
-methoxybenzenesulfonamide (thereinafter racemic tamsulosin) was described in patent 
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EP 34 432. The method of preparation of the group of sulfamoyl-phenylethylamine 
derivatives claimed in the patent consisted in reductive amination (or amination with 
subsequent reduction) of ketones of type III 



The group of substances described in patent EP 34 432 was characterized by the property to 
block a adrenergic receptors, which niakes them suitable agents for treatment of a number of 
diseases, especially hypertension, congestive heart failure or problems connected with urinary 
tract. 

Later, it turned out that the above mentioned substance H, especially the (R)-enantiomer, 
exhibits selective effect during treatment of problems connected with hyperplasic prostate 
without influencing blood pressure or heart action (Honda K. and Nakagawa C: Alpha -1- 
adrenoreceptor antagonist effect of optical isomers YM-12617 in rabbit lower urinary tract 
and prostate- J. Pharm Exp. Ther. 239, 512, (1986)). 

This led to attempts at effective synthesis of optically active substance 11. 

In the Austrian patent AT 397960, the synthesis of (R)-tamsulosin (II) is solved by reaction of 

optically active amine of formula I 

H2NO2S 




III 




I 



with brominated ether of formula IV 
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IV 



The synthesis turned out to be very advantageous if the starting amine I was prepared 
according to the method described in patent EP 257785, or divisional EP 380144. 

The patents describe the path indicated in the following scheme: 

SO2NH2 

MeO 




MeO 



MeO 



MeO 




1) H2, Pt02, EtOH 

2) HCI, EtOH 



SO2NH2 




SO2NH2 



H2, Pd/C(10%), MeOH 




VI 



SO2NH2 



NH2.HCI 
K2CO3, H2O 
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Reaction of ketone III with (R)-a-methylbenzylamine in a reductive environment under 
catalysis of Pt02 results in optically active (R,R)-diastereoisomer V with high optical purity 
(around 92 %). This intermediate product is further re-crystallized to obtain high optical 
purity and converted, by hydrogenolysis, to optically active (R)-hydrochloride VL The latter 
is converted to the (R)-amine of formula I itself by action of a base. 

However, a reproduction of tliis procedure has shown that the yield of R amine I ranges 
between 10 and 15 % and that of resulting tamsulosin II even only about 4 to 5 % of the 
theory. The yield of the last stage of the synthesis, i.e. preparation of the substance 11 from the 
substance I, was significantly improved according to patent CZ 291802. However, there is 
still the problem of very low yield of the important intermediate I. 

However, surprisingly, such a method has now been found out that can produce even higher 
than twofold yield. 

Disclosure of Invention 

The starting substance for preparation of the amine of formula I is methylbenzylketone (VII), 
from which N-[(lR)-2-(4-methoxyphenyl)-l-methylethyl]-N-[(lR)-l-phenylethyl)]amine 
hydrochloride of formula VIII is obtained via reductive amination 



Hydrogenation takes place under normal pressure for about 12 hom"s with addition of a 
catalyst in the amount of 0.6 g/1 mol methylbenzylketone, which is about 60 % of the 
consumption according to patent EP 257787. Considering that the cost of catalyst makes a 
significant part of raw-material costs, it is a sizable saving. Also avoided is multiple purifying 
in acetone and the water-acetone mixture; in most cases, it is sufficient to repeat purifying in 
acetone only 1 to 3 times. Decreasing the requirements for optical purity from the limit of 




vm 



0,2 % to the tolerable content of 0.4 % of the R,S-enantiomer does not have any impact on 
high optical purity of the final product of formula 11. The yields of the reaction are about 



Introduction of the protective group A, wherein A can be an acyl having 2 to 8 carbons, such 
as for example acetyl, propionyl, hexanoyl or benzoyl, by reaction with anliydrous acid, 
halide or anhydride of the respective acid, leads to the amide of formula IX 



After N-acetylation with acetanhydride, N-[(lR)-2-(4~methoxyphenyl)-l-methylethyl]-N- 
[(lR)-l-phenylethyl]acetamide is thus obtained. The reaction runs for 4 to 6 hours at a 
temperature of 60 to 70 °C in high yields about 100 %, 

The amide of formula IX is then chlorosulfonated and the resulting sulfochloride is converted 
to a sulfonamide. The reaction with chlorosulfonic acid proceeds preferably in 
dichloromethane with cooling to -30 to +30 °C and it is advantageous if the reaction mixture 
is decomposed by pouring into a mixture of ice and 25% aqueous solution of ammonia. This 
procedure yields directly N-{(lR)-2-[3-(aminosulfonyl)-4-methoxyphenyl]-l-methylethyl}- 
N-'[(lR)-l-phenylethyl]acetamide of formula X 



50 %. 




X 



IX. 



H2NO2S, 




X. 



Isolation of one intermediate is thus avoided, as well as using another solvent 
(tetrahydrofuran) in the synthesis. The reaction has surprisingly high yields of up to 96 %, 
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Hydrogenation on palladium in acetic acid with addition of diluted hydrochloric acid at a 
temperature of 80 to 85 °C and the pressure of 2 MPa results in splitting off ethylbenzene, 
yielding N-{(lR)-2-[3-(aminosulfonyl)-4-methoxyphenyl]-l-methylethyl}acetamide (XI). A 
significantly cheaper and safer catalyst - 3% Pd/C with a 50% water content was used in the 
hydrogenation in an amount of 1/10 of the weight of the entering substance of formula X. The 
yields of the reaction come close to 100 %. 

Refluxing in a 5% aqueous solution of HCl results in deacetylation of the intemiediate (XI), 
addition of a carbonate precipitates (R)-(-)-5-(2-aminopropyl)-2-methoxybenzensulfonamide 
of formula I, which is re-crystallized jfrom water. The reaction yields after crystallization are 
about 80 %. 

Examples 

In the experimental part, all the ^H-NMR data are measured using the instrument BRUKER 
250-DPX (250.13 and 62.9 MHz), Sin ppm; Jin Hz), 

Example 1 

Preparation of N-f (lR)-2-(4-i7tethoxypheriyl)-l-methylethyl] -N'[(lR)'l-phen^ 
hydrochloride VIII 

4-Methoxybenzylmethylketone (VU, 43.2 g), R(4-)-methylbenzylamine (32.0 g) and catalyst 
Pt02 (0.16 g) are weighed into a 2-1 flask and methanol (1000 ml) is added. Hydrogenation is 
carried out until the reaction stops, for ca 12 hours at 60 °C. 

After the reaction is complete, the catalyst is filtered off The filtrate is evaporated and 300 ml 
of ethanol are added to the yellow oil (69.47 g); a yellow solution is formed. During cooling 
in a water bath 50 ml of HCl/EtOH is added dropwise within 30 min; the solution gradually 
tums red. The reaction mixture is stirred at lab temperature for 1 hour. The precipitated 
crystals are sucked off and washed with 50 ml of ethanol. The precipitated cr>^stals obtained 
in two fractions are refluxed in 500 ml of acetone for 1 hour. After cooling, the suspension is 
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stirred for 2 hours under cooling with water, the precipitated crystals are sucked off and 
washed with 50 ml of acetone. 

The jrield is 48.18 g (59.9 %). Analysis for GC chemical aad optical purity is required and the 
content of the R,S-diastereoisomer must be bellow 0.4 %. If the content is higher purification 
in acetone is repeated. 

NMR: 5 1.41(d, J=6.5, 3H, CHzCHCCHa) ); 1.95(d, J=6.8, 3H, PhCHCCHs) ); 2.81(dd, 
J=10.0, J-12.9, IH, CH2); 3.00(bm, IH, CHaCHCCHa) ); 3.37(dd, J=4.3, J-13.0, IH, CH2); 
3.76(s, 3H, CH3O); 4.37(bm, IH, PhCH(CH3) ); 6.78(m, 2H, CHarom); 6.93(m, 2H, CHarom); 
7.45(m, 3H, CHarom); 7.69(m, 2H, CHarom); 9,80(b, NH, HCl); 10.26(b, NH, HC1).(CD30D, 30 
°C) 

Example 2 

Preparation of N-[(lRy2-(4-methoxyphenyl)--l''methylethyl]-N'-[ (IRJ-I- 
phenylethyl] acetamide IX 

Intermediate VIII (48 g) is weighed into a 1-1 flask, ethylacetate (450 ml) is added and a 10 
w.-% aqueous solution of NaOH (120 ml) is added dropwise to the resulting suspension under 
stirring and moderate cooling with water to lab temperature. Undissolved crystals slowly tum 
into a yellow solution and the reaction mixture is stirred at lab temperature for 0.5 h. The 
organic phase is separated, the water phase is shaken out with 1x100 ml ethylacetate and the 
combined organic fractions are evaporated. 

Acetanhydride (200 ml) is added to the evaporation residue of the base and stirring is 
continued imder a reflux condenser with calcium-chloride tube at 60 to 70 °C for 4 to 6 hours. 
Presence of the starting compound is controlled by TLC and after the reaction is complete, the 
reaction mixture is evaporated. A saturated solution of sodium hydrogencarbonate (100 ml) is 
added dropwise to the evaporation residue under stirring and cooling with water. The reaction 
mixture is extracted with ethylacetate (200 ml), the organic phase is separated and the 
aqueous layer is extracted with 1x100 ml ethylacetate. The combined organic fractions are 
extracted with 1x50 ml of brine and evaporated. The yield is 53.1 g (--100 %). 
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NMR: 5 1.27(d, J=6.2, 3H, CHaCHCCHs) ); L59(d, 1=7,0, 3H, PhCH(CH3) ); 1.82(b, IH, 
CH2); 2.28(s, 3H, COCH3); 2.31(bm, IH, CH2); 3.13(bm, IH, CHzCHCCHs) ); 3.72(s, 3H, 
CH3O); 5.08(m, IH, PhCHCCHa) ); 6.42(m, 2H, CHarom); 6.63(m, 2H, CHarom); 7.38(m, 5H, 

CHarom).(CDCl3, 30 °C) 

Example 3 

Preparation of N-{(lR)-2-[3-(arnmosulfonyl)-4-methoxyphenyl]-l-fn (IRJ-l- 
phenylethyl] acetamide X, 

Dichloromethane (50 ml) is added to the evaporation residue of intermediate IX (25.39 g), 
stirred up and cooled to -5 to -10 °C. Chlorosulfonic acid (55 ml) is slowly added dropwise 
under cooling, so that the temperature of the reaction mixture rises maximally to -1-5 "^C. 
Addition is made for 45 min and then the reaction mixture is stirred at 0 to 10 °C for 1 hovir. 

The reaction mixture is slowly poured, under stirring and cooling, into the cooled mixture of 
25% aqueous solution of ammonia (210 ml) and ice (210 g). After decomposition is complete, 
ethylacetate (420 ml) is added and the reaction mixture is stirred for 5 min imtil the 
precipitated crystals dissolve and let to sit at lab temperature for max 8 hours. After the 
reaction is complete, the organic fraction is separated, the aqueous layer is shalcen with 1x210 
ml ethylacetate. The combined organic fractions are evaporated. The yield is 28.82 g (90.6 
%). 

NMR: 5 L26(d, J=6.5, 3H, CH2CH(CH3) ); 1.58(d, J==6.9, 3H, PhCH(CH3) ); 1.80(b, IH, 
CH2); 2.30(s, 3H, COCH3); 2.32(bm, IH, CH2); 3.13(bm, IH, CHjCIKCHs) ); 3.93(s, 3H, 
CH3O); 5.11(bm, IH, PhCH(CH3) ); 6.77(m, 2H, CHarom); 7.02(bs, IH, CHarom); 7.37(m, 5H, 

CHarom).(CDCl3, 30 °C) 

Example 4 

Preparation of N-{(lR)-2-[3-(aminosulfonyl)-4-rnethoxyphenylJ-I-methylethyl}aceta XI, 

Intermediate X (3 g) is dissolved in acetic acid (160 ml), diluted HCl 1:1 (10 ml) and 3% 
Pd/C with 50% water content (0.3 g) are added. Hydrogenation runs at 80 to 85 °C and 
pressure of 2 MPa for 10 to 15 hours. After hydrogenation is complete, the solution is filtered 
and evaporated. The yield is 2.55 g (-100 %). 
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NMR: 6 L10(d, J=6.6, 3H, CH(CH3) ); 1.87(s, 3H, COCH3); 2Jl(d, J=6.9, 2H, CH2); 
3.30(b, NH2); 3.95(s, 3H, CH3O); 4.05(m, IH, CHCCHs) ); 7.1 l(d, J=8.5, CHarom); 7.40(dd, 
J=8.6, J=2.4, IH, CHarom); 7.68(d, J=2.2, IH, CHarom); 7.96(bd, NH). (CD3OD, 30 °C . 

Example 5 

Preparation of (R)'(-)-5'(2-aminopropyl)-2-methoxybenzenesulfonamide I 

Intermediate VII (10.5 g) is boiled in 5% HCl (250 ml) under a reflux condenser for 16 to 18 
h. The course of the reaction is controlled with TLC detecting the starting substance. After the 
reaction is complete, the reaction mixture is concentrated to about 1/3 of its volume, then, a 
saturated solution of sodium carbonate (50 ml) is slowly added dropwise under stirring. After 
the addition, pH--10 is controlled and the reaction mixture is stirred for 0.5 hour, then let to 
crystallize at 0 °C. The precipitated crystals are sucked off and the filtrate is concentrated to 
of its volume and let to crystallize at 0 °C. Both fractions (4 g + 8 g) of white to brownish 
crystals are combined and re-crystallized from water. The yield is 7.52 g (80 %). 

NMR: 5 0.99(d, J=6.2, 3H,CH3 ); 2.54(dd, J=13.6 J=6,8, IH, CH2); 2.59 (dd, J=13.6; J= 



6.7; IH, CH2); 3.00(sex, J=6.4; IH, CH); 3.53(bs, NH2); 3.92(s, 3H, CH3O); 7.16(d, J=8.4; 

IH, CHarom); 7.41(dd, J=8.4; J= 2.2; IH, CHarom); 7.59(d, J=2.2; IH, CHarom). (CD3SOCD3, 30 

°C) 

Example 6 - comparative 

A method of preparation of tamsulosin (II) according to the prior art in comparison 
with the method with included steps according to the invention 

1, The method according to the prior art 

1.1. Chlorosulfonation in two steps according to - US 4,731,478 (1988) 
1.2. 



CIO2S, 




H2NO2S 



o 



HSO3C1 




NH3/ H2O 



THF 



vn 



yield 40% 



yield 74% 



III 



total yield 30% 
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1.2. Hydrogenation on platinum according to EP 0 257 787 (1987) 



H2NO2S 



H2N02S_ 




Pt02/H2, MeOH 



HCl/EtOH 



-NH 




*HC1 



in 



yield 53% 



V 



The catalyst is used in the amount of 1 g/1 mol of ketone, hydrogenation takes place in 
methanol under nomial pressure for 20 hours. For purification to the desired optical purity 
(below 0.2 %), the substance is purified 4x in acetone and 3x in a mixture of water and 
acetone. 

1.3. Hydrogenation on palladium according to EP 0 257 787 



H2NO2S 
P 



Pd / C, H2 , MeOH 



H2NO2S 



HCl 




*HC1 



•NH, 



V 



yield 95% 



VI 



Hydrogenation in methanol under normal pressure, the catalyst is 10% palladium on carbon in 
the amovmt of 10% of the weight of the starting substance, the reaction time is not specified. 

1 .4. Conversion to the base 



H2NO2S 



H2NO2S 



K2CO3/H2O 



V- NH, *HC1 



■NH, 



VI 



yield 82% 
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1.5, Tamsulosin 




I IV yield 37.4% II 



Reflux in ethanol for 16 hours, double amount of the amine used, purification by 
chromatography, the yield is given for the crude base, the yield of the hydrochloride is not 
mentioned. 

2. New synthesis according to the invention 

2. 1 .Hydrogenation on platinum 




*HC1 



VII yield 55% VHI 



Into an autoclave are charged: 23. Ig (0.141 mol) of 4-methoxybenzylmethylketone VII, 17.2 
g of R(+)-methylbenzylamine (0.142 mol), catalyst Pt02 (0,05 g) and methanol (450 ml) is 
added, Hydrogenation is carried out under normal pressure at 60 to 62 °C for 12 hours. After 
the reaction mixture is processed with an ethanolic solution of HCl, intermediate VIE is 
obtained, which is pxmfied by boiling in acetone. The yield is 24,62 g (57 %). 

Hydrogenation takes place under normal pressure for about 12 hours, the catalyst is used in 
the amoxmt of 0.6 g/ 1 mol of the ketone. Purification in acetone is repeated 1 to 3x until the 
desired optical purity, whose limit has been established as maximally 0.4 % of the undesired 
diastereoisomer. 
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2.2.Preparation of the acetyl derivative 




NaOH 



*HCI 



-NH 



VIII 



(CH3CO)20 
yield 100% 




IX 



Intermediate Vn, 6377 g (20.85 mol), is converted to the base with 10% aqueous solution of 
NaOH (15.9 1), extracted with ethylacetate, the solvent is evaporated and the evaporation 
residue is heated in acetanhydride (26.57 1) at 65 to 70 °C for 6 hours. After evaporation, 6693 
g (~ 100 %) of intermediate DC were obtained. 

2.3. Chlorosulfonation 



HSO3CI/CH2CI2 
NH3/H2O 
yield 96% 



The evaporation residue IX from the preceding step, 6690 g (-20.85 mol), is stirred in 
dichloromethane (13.17 1) and chlorosulfonic acid (13.75 1) is added dropwise at -5 to +2 °C. 
After 1 hour, the reaction mixture is decomposed in a mixture of ice (65.5 kg) and 25% 
aqueous solution of ammonia (65.5 1), Product X is extracted with ethylacetate and the yield 
after evaporation is 8068 g (96.2 %) of intermediate X, 





The sulfochloride, resulting from the chlorosulfonation, is preferably not isolated but 
converted directly to sulfonamide X by decomposition of the reaction mixture in an aqueous 
solution of ammonia. In this manner of carrying out the reaction tetrahydrofiiran as another 
solvent in the synthesis is avoided. The yield is unusually high for this type of reactions. 
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2.4. Hydrogenation on palladium 




H2NO2S 




NH 



CH3C00H/HCI y=o 
yield 100% XI 



24.62 g (0,063 mol) of intermediate X is hydrogenated in an autoclave with the catalyst 3% 
Pd/C with 50% water content (2.5 g) in acetic acid (160 ml) with addition of diluted 
hydrochloric acid (1:1; 19 ml) at 80 to 85 °C and pressure of 2 MPa for 12 hours. After the 
reaction mixture is processed, the yield is 22.13 g (-100 %) of intermediate XL 



Hydrogenation takes place at 80 to 85*^C aad pressure of 2 MPa for 15 hours in acetic acid 
with addition of diluted hydrochloric acid. The catalyst in the amount 1/10 of the weight of 
the starting substance X is 3% Pd/C with 50% water content, which is significantly cheaper 
and safer than 10% Pd/C, which very easily bums. Yields are virtually 100%. 

2.5. Deacetylation (according to US 4,731,478, 1988) 




XI yield 80% 



Intermediate XI (28.2 g; 0.063 mol) is refluxed in 5% aqueous HCl (660 ml) for 18 hours, 
after concentration product I is precipitated by addition of a saturated solution of potassium 
carbonate (140 ml) in two fractions (10.4 g + 37.3 g). After re-crystallization fi-om water, the 
yield was 17.1 g (80%). 
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2.6. Tamsulosin 



H2NO2S 





H2NO2S 



NH2 



+ 



DMF/Na2C03 




r 



yield 50% 



220 g (0.88 mol) of intermediate IV and 84 g (0.79 mol) of sodium carbonate and N,N- 
dimethylformamide (1500 ml) are added to 208 g (0,85 mol) of intermediate I. The reaction 
mixture is stirred at 70 °C for 5 hours. Water is added to the reaction mixture and product H is 
extracted with ethylacetate. The evaporation residue is stirred in ethanol and after sucking off, 
the yield is 173.9 g (50 %) of crude base 11, 

The method according to CZ 291802. The yield is, for comparison, also calculated on the 
cmde base. The reaction takes place at 60 to 70 °C for 5 hours and the product is not purified 
with the demanding colunm chromatography. 

3. Conclusion 

Comparison of total yields is made starting with 4-methoxyphenylacetone VII, although in 
EP 257787, preparation is described only starting jfrom intermediate III. 

A/ The yield of (R)-(-)-5-(2-aminopropyl)-2-methoxybenzenesulfonamide I without the final 
condensation to tamsulosin II, i.e. reactions LI. through 1.4., is 12.38 %; and our method - 
reactions 2.1. through 2.5. - yields 38.40 %, i.e. it offers three times higher yield. 



B/ If we compare also the last step to the cmde base the total yield of the synthesis of 
tamsulosin a:ccording to the patent EP 257787 is 4.63 %, compared with our 19.20 % which is 
a four times higher yield. 
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PAT EN T CLAIMS 



1. A method of preparation of (R)-(-)-5-(2-aminopropyl)-2-methoxybenzenesulfonamide 
of formula I 



HzNOzS^ 



NH, 



characterized in that 

a. a protecting group is introduced to N-[(lR)-2-(4-niethoxyphenyl)-l- 
methylethyl]-N-[(lR)-l-phenylethyl)]amine of formula Vm 




vm 



to obtain an amide of formula DC 




IX, 



wherein A can be an acyl having 2 to 8 carbons, 



b. whereupon the amide of formula IX is chlorosulfonated and the resulting 
sulfochloride is converted to a sulfonamide of formula X 
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X 



wherein A is as defined above, 

c. and the sulfonamide of formula X is hydrogenated to obtain the compound of 
formula 1. 

2. The method according to claim Icharacterizedin that the protecting group A 
is an acyl, preferably acetyl. 

3. The method according to claim 2 c h a r a c t e r i z e d in that acetanhydride at 50 to 
100 °C is used as the acetylation agent. 

4. The method according to claim 1 c h a r a c t e r i z e d in that the sulfochloride 
resulting from chlorosulfonation is not isolated and is directly converted to the 
sulfonamide with ammonia. 

5. The method according to claim 4characterizedinthat chlorosulfonation takes 
place in methylenechloride at -30 to +30 °C. 

6. The method according to claim Icharacterizedinthat hydrogenation is 
carried out \mder catalysis with palladium. 

7. The method according to claim 6characterized in that the catalyst is 3% Pd/C 
with 50% water content at a pressure of 1 to 5 MPa and a temperature of 50 to 100 °C. 

8. A method of preparation of (R)-(-)-5-[2-[2-(2-ethoxyphenoxy)ethylamino]propyl]-2- 
methoxybenzenesulfonamide of formula n 
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II 

characterized in that the intermediate of formula I produced according to any 
of the preceding claims is used for the synthesis. 

9. The method according to claim Scharacterized in that intermediate I is reacted 
with a compoimd of formula IV 




IV 



10. A sulfonamide of formula X 



H2NO2S, 




wherein A is as defined in claim 1. 



X 



1 1 . The sulfonamide according to claim 10, wherein A is acetyl. 
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Abstract 

Title of Invention: A method of preparation of (RV(-V5-(2-aminopropYlV2" 
methoxybenzenesulfonamide 

A method of preparation of (R)-(-)-5-(2-aminopropyl)-2-methoxybenzenesulfonamide of 
formula I and its use for production tamsulosin. A protective group is introduced to N-[(1R)- 
2-(4-methoxyphenyl)-l-methylethyl]-N-[(lR)-l-phenylethyl)]amine and the resulting amide 
of formula DC is chlorosulfonated and the resultmg sulfochloride is converted to a 
sulfonamide of formula X, from which the compoxmd of formula I is obtained by 
hydrogenation. 



